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MULTIPLE LANGUAGE CAPABILITY IN AN 
INTERACTIVE SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This is a continuation in part of application Ser. No. 
07/889007, ?led May 26, 1992. 

BACKGROUND OF THE INVENTION 

This invention relates to voice messaging techniques 
used in telephone systems. 
Voice messaging telephone systems have grown in 

popularity over the years and are widely available for 
use by the public. For example, a visitor at a hotel now 
has the ability to receive an actual voice message from 
a calling party through the hotel's telephone system 
rather than through a hand written message slip from a 
member of the hotel staff. Another example is in the 
area of incoming call management systems, where a 
customer’s telephone call is answered by a voice mes 
saging system and the customer is guided by a series of 
announcements, i.e., voice prompts, to either place an 
order, receive an account balance, etc. 
As described above, in a voice messaging telephone 

system, an announcement is played back to a user and 
either provides the user with information or prompts 
the user for action. For example, the user, in following 
a sequence of announcement instructions, may enter 
information that is representative of a time and a date in 
order to set the time and date for the delivery of an 
earlier-recorded voice mail message. In providing these 
announcements to a user, the design and use of a voice 
messaging system is simpli?ed if only one language is 
supported. For example, the sentence structure required 
for any announcement is known a priori thereby making 
the construction of each announcement simpler. How 
ever, even if only one language is supported, there is 
still a problem of entering information that is user 
dependent into a voice messaging system. For example, 
even though the English language is spoken in both the 
United States and England, the structure of information 
representing a date is different. In the United States a 
date is represented in a “month/day” format, while in 
England a date may be represented in a “day/month” 
format. This problem is further compounded if addi 
tional languages, or market segments, are required to be 
supported by the voice messaging system. For example, 
a voice messaging system for use by the government 
may require the use of a twenty-four hour clock instead 
of twelve hour clock with A.M. and RM. designations. 
As a result of language, culture, or market, speci?c 

variations in representing information, the design of the 
data entry portion of any voice messaging system typi 
cally results in an implementation that is user speci?c. 
Continuing with the above date example, either a cus 
tom computer program is written to accept data entry 
for each culture that is supported, or the user of a voice 
messaging system must conform to another culture’s 
habits like a person in England being required to enter 
date information in the date format that is used within 
the United States. Consequently, a voice messaging 
system for use within the United States cannot be di 
rectly sold in England without further culture-speci?c 
design modi?cations to the existing voice messaging 
system, modi?cations that take time and incur addi 
tional expenses, and which thereby limit the multina 
tional capability of existing voice messaging systems in 
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2 
an increasingly international marketplace. Further, if no 
change is made to the voice messaging system, the in 
convenience, and insensitivity, of requiring a user in 
another country to conform their habits to those of 
users in the United States may be unacceptable. 

SUMMARY OF THE INVENTION 

According to the principles of this invention, the data 
entry portion of a voice messaging system is con 
structed to be language, culture, or market independent. 
In particular, the design of the voice messaging system 
is based upon “semantic expressions,” which are used to 
evaluate any language, culture, or market, speci?c data 
that is entered by a user. 

In an embodiment of the invention, a voice messaging 
system comprises a plurality of specific rules, a system 
data base, and a processor. Each type of data entry in 
the system is associated with an identi?er, such as a 
number, that is independent of the language, culture, or 
market segment, of the user. The processor translates 
this number to a subset of the plurality of rules, which 
are stored in the system data base, and uses that rule 
associated with the desired language, culture, or market 
segment, to determine how to interpret the data entered 
by the user. 
As a result, this invention allows language, cultural, 

or market, dependent input parameters to be adminis 
tered without requiring the voice messaging system to 
be uniquely tailored to each particular input format. For 
example, in the United States, a system administrator 
can simply enter the date as: month/day; while in En 
gland, a system administrator can enter the information 
as day/month——yet no programming changes are re 
quired in the voice messaging system to process the 
entry of the date information in either format. 
A feature of this invention is that the voice messaging 

system can be easily upgraded to support data entry by 
users of other languages, cultures, or market segments, 
by merely updating the plurality of rules on the system 
data base. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a block diagram of a voice messaging sys 
tem embodying the principles of the invention; 
FIG. 2 is an illustration of a semantic expression used 

for providing voice announcements in the voice mes 
saging system of FIG. 1; 
FIG. 3 is an illustration of a language speci?c rule 

used for providing a voice announcement in the voice 
messaging system of FIG. 1; 
FIG. 4 is a ?ow diagram of a method for providing a 

voice announcement in the voice messaging system of 
FIG. 1; 
FIG. 5 is an illustration of an English language rule 

used for providing a voice announcement in the voice 
messaging system of FIG. 1; 
FIG. 6 is an illustration of a semantic expression em 

bodying the principles of the invention; 
FIGS. 7-9 are illustrations of rules used for interpret 

ing information entered by a user in the voice messaging 
system of FIG. 1; and 
FIG. 10 is a flow diagram of a method embodying the 

principles of the invention. 

DETAILED DESCRIPTION 

FIG. 1 shows a block diagram of a voice messaging 
system that embodies the inventive concept of this in 
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vention. The individual components of the voice mes 
saging system are well-known and are not described in 
detail. 
Voice messaging system 300 comprises processor 

100, English language data base 270, Spanish language 
data base 275, and system data base 280. Processor 100 
includes line interface 110, disk interface 120, CPU 150, 
memory 160, and paths 151 and 153. Paths 151 and 153 
represent typical control and data paths used for the 
interchange of data between the various system compo 
nents. Line interface 110 is the interface between CPU 
150, via path 151, and telephone line 109, which is rep 
resentative of one of a plurality of voice connections, 
each of which terminate at a telephone set, as repre 
sented by telephone set 105. Each voice connection is 
used to play back a voice announcement, in a particular 
language, to a user and to receive data entry from a 
user. Each user accesses voice messaging system 300 via 
telephone 105, which includes keypad 106. The latter is 
used not only to dial a telephone number but is also used 
to enter information into voice messaging system 300. 
Disk interface 120 is the interface between CPU 150, via 
path 153, and language data bases 270, 275 and system 
data base 280, via path 121. Each of the language data 
bases comprise a set of language speci?c voice frag 
ments, where each voice fragment is a portion of speech 
in a particular language. System data base 280 stores 
system speci?c information. CPU 150 is a microproces 
sor central processing unit, which operates on, or exe 
cutes, program data stored in memory 160, via path 153. 
CPU 150 applies and controls the playback of a particu 
lar language speci?c announcement to telephone line 
109. Memory 160 comprises a number of storage loca 
tions, of which a subset is shown in FIG. 1. In each 
storage location, data representative of the program, 
i.e., program data, is stored. Further, the storage loca 
tions shown are only representative, e.g., the storage 
location for block 610 may actually comprise additional 
storage locations that are needed to store a program 
representative of block 610. 

Before describing the invention, it will be useful to 
describe how voice messaging system 300 provides 
voice announcements to a user in different languages. In 
voice messaging system 300, each voice announcement 
is associated with a “semantic expression,” having an 
announcement identi?er, such as a number (announce 
ment ID), e.g., a semantic expression having announce 
ment ID 10 is shown in FIG. 2. In addition, each an 
nouncement ID, in turn, is associated with a set of rules. 
For example, an announcement ID may be a pan of a 
“data structure,” which is a well-known programming 
technique, the data structure including a pointer to the 
associated set of rules. This pointer thereby translates 
the announcement ID into the associated set of rules. 
Each rule, in the associated set of rules, comprises lan 
guage speci?c information. This is shown in FIG. 2, 
where announcement ID 10 is associated with set of 
rules 20 comprising two rules—English language rule 
21 and Spanish language rule 22. Each language speci?c 
rule is used by CPU 150 to calculate a set of language 
speci?c voice fragments to associate with a semantic 
expression. The set of rules, for each announcement ID, 
is stored on system data base 280. 
Each language speci?c rule comprises language spe 

ci?c information that includes any amount of: voice 
fragment information, variable information, and lan 
guage speci?c construction information. This is shown 
in FIG. 3 for illustrative rule 25. Voice fragment infor 
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4 
mation is included within quotes, e.g., “voice fragment 
1.” A voice fragment corresponds to the recorded por 
tion of voice data to be taken from a respective lan 
guage data base. In other words, “voice fragment 1” is 
a pointer to the recorded portion of voice data stored on 
a particular language data base. 

Variable information is illustrated by the use of capi 
tal letters, e.g., VARIABLE 1. A VARIABLE in 
cludes two components. The ?rst component of a 
VARIABLE is the value of the VARIABLE, this 
value may be used in the language speci?c construction 
of the rule. The second component of a VARIABLE is 
an announcement 1D. This announcement ID is just 
another semantic expression that determines which 
language speci?c voice fragment to use depending on 
the value of the VARIABLE. In other words, each 
language speci?c rule can recursively call another se 
mantic expression in order to provide a voice fragment 
for the value of the VARIABLE. This allows the sub 
stitution of the respective voice fragment for the value 
of the VARIABLE to be language dependent. In fact, 
this allows a voice messaging system to easily handle 
any additional language nuances. 
The language speci?c construction information is 

included within parentheses, e.g., (construction rule), 
and re?ects the fact that a language speci?c voice frag 
ment is dependent upon the value of a VARIABLE in 
that rule. This provides additional ?exibility for varying 
the content of an announcement. For example, a depen 
dency may exist on whether the value of a VARIABLE 
is greater than one. If the value is greater than one, a 
voice fragment representing a “plural” language expres 
sion is used. While if the value is equal to one, a voice 
fragment representing a “singular” language expression 
is used. 
The flow diagram shown in FIG. 4 is a representative 

method to provide voice announcements to a user in a 
particular language based upon the use of semantic 
expressions. As illustration, it is assumed that a user 
connected via telephone line 109 is waiting to receive 
information, i.e., a voice announcement from voice 
messaging system 300. The particular language to use 
for a particular voice announcement can be determined, 
a prior, in a number of ways, e.g., by the type of voice 
messaging service provided by voice messaging system 
300, by the location of the telephone line on which an 
incoming telephone call appears, etc. In this example, it 
is assumed, for simplicity, that for a telephone call on 
telephone line 109 CPU 150 must provide an English 
language announcement that is representative of a se 
mantic expression associated with informing a user how 
many new voice-mail messages they have. The corre 
sponding announcement ID is 10, which is shown in 
FIG. 2. In order to construct this voice announcement, 
CPU 150 retrieves, i.e., reads from memory, the an 
nouncement ID identi?ed with this semantic expres 
sion, i.e., ID= l0 (block 310). CPU 150 then translates 
this number to identify the set of rules associated with 
this semantic expression. As a result, as shown in FIG. 
2, CPU 150 translates the announcement ID 10 to iden 
tify set of rules 20. From this set of rules, each particular 
language speci?c rule is associated with a given “offset” 
into the set of rules, where the offset is a function of the 
particular language to use. In this example, as shown in 
FIG. 2, the English language rule is the ?rst rule in the 
set of rules with a resulting offset that is de?ned as one, 
a Spanish language rule would have an offset equal to 
two. Therefore, CPU 150 retrieves the ?rst rule, which 
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is rule 21, from the set of rules 20 stored on system data 
base 280 (block 315). Rule 21 is then processed by CPU 
150 to construct an English language announcement of 
the semantic expression identi?ed by announcement ID 
10. Rule 21 is illustrated in FIG. 5. As can be seen from 
FIG. 5, rule 21 comprises two voice fragments, one 
VARIABLE and one construction rule. 

First, CPU 150 evaluates the construction rule based 
on the value of NUMBER. The construction rule is 
represented as a simple “if then else” statement. If the 
value of NUMBER is equivalent to one, then CPU 150 
will use the language speci?c voice fragment associated 
with “message.” If the value of NUMBER is not equiv 
alent to one, then CPU 150 will use the language spe 
ci?c voice fragment associated with “messages” (block 
320). For this example, it will be assumed the value of 
NUMBER is equal to ?ve. As a result, the voice frag 
ment associated with “messages” is used. 

Second, CPU 150 determines the voice fragment to 
use for the value of NUMBER. As mentioned above, 
NUMBER also has associated with it an announcement 
ID, which in turn has an associated set of rules. A repre 
sentative English language rule for NUMBER is shown 
in FIG. 5 as rule 46. This rule comprises only a con 
struction rule. If the value of NUMBER is greater than 
10, CPU 150 will use the language speci?c voice frag 
ment associated with “too big a number of.” If the value 
of NUMBER is ten or less, then CPU 150 will use the 
language speci?c voice fragment associated with the 
value of NUMBER, e.g., “?ve” (block 325). It should 
be noted that although a separate evaluation step is 
shown in FIG. 4 to provide the voice fragment associ 
ated with the value of NUMBER, the method of FIG. 
4 can be modi?ed to be recursively executed by CPU 
150 to provide this voice fragment since a VARIABLE 
has an associated announcement ID. In other words, the 
evaluation of VARIABLE can be treated as just an 
other aimouncement. 

After determining the voice fragments to use for any 
construction rules or VARIABLES contained within a 
language speci?c rule, CPU 150 then retrieves from the 
language speci?c data base all of the voice fragments, 
and combines them in the order indicated by the rule to 
create the language speci?c announcement. In the con 
text of this example, CPU 150 will retrieve the follow 
ing voice fragments from English language data base 
270: “You have” “five” “new voice mail” “messages” 
(block 330). Each of these voice fragments is identi?ed 
by the respective pointer that was associated with each 
voice fragment generated by rule 21. This English lan 
guage announcement is then played back, or broadcast, 
via telephone line 109, to the user (block 335). 
The above description allows voice announcements 

to be provided to a user in any of a number of di?erent 
languages by associating with each type of voice an 
nouncement a semantic expression, which is associated 
with an announcement ID. In particular, the above 
method generally comprises the following steps: 1) 
select the rule to use as a function of the type of voice 
announcement and the speci?c language to use, 2) cal 
culate, or determine, the list of voice fragments to use 
from the selected rule, and 3) collect the actual voice 
fragments speci?ed by the rule for play-back to the user. 
It can be observed from the ?rst two steps that a se 
quence of numbers is being generated, the sequence 
being dependent upon the rule selected to play-back a 
particular voice announcement in a particular language. 
Each number in this sequence of numbers is merely a 
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6 
pointer to a respective voice fragment. This sequence of 
numbers is then used in step 3 to retrieve the particular 
voice fragments. However, and in accordance with the 
invention, the generation of a sequence of numbers at 
step 2 can be used to evaluate any language, culture, or 
market, speci?c data that is entered by a user. In partic 
ular, each type of data entry in voice messaging system 
300 is associated with a semantic expression. In other 
words, for each type of data entry a “special announce 
ment” or “data announcement” is created within voice 
messaging system 300. This is a special announcement 
because it only uses the data generated by step 2. The 
above-mentioned step 3 is never performed so that no 
voice message, or voice announcement, is actually pro 
vided to a user. 

As an illustration, a user of voice messaging system 
300 accesses processor 100 via telephone line 109 to set 
the month and day for the delivery of a voice-mail 
message that, it is assumed, was recorded earlier by the 
user. In particular, a user at telephone set 105 enters 
information into voice messaging system 300 via keypad 
106. In response to the user’s keystrokes, telephone set 
105 sends “touch-tones” to voice messaging system 300 
via telephone line 109. The information sent by a user at 
telephone set 105, via the touch-tones, is a string of data 
that comprises ?ve digits: N1N2N3N4N5, each digit 
represented by a particular touch-tone. In this example, 
it is assumed that the last digit, N5 is a “#,” which indi 
cates the end of the data input string. This string of data 
is received for interpretation by CPU 150 from line 
interface 110. It is assumed that line interface 110 ?lters 
out the touch-tone representing the “#.” 
As shown in FIG. 6, this type of data entry is associ 

ated with a semantic expression to “set the date,” which 
is associated with data announcement ED 50. The latter, 
as described above, has associated with it set of rules 60, 
which include English rule 61 and American rule 63. 
Each rule is associated with interpreting the input data 
string into a particular format. In this example, English 
rule 61 and America rule 63 comprise VARIABILE 
information and are shown in FIG. 7. 

English role 61 parses the string of data into two pairs 
of digits, each pair treated as VARIABLE information 
as described above. The ?rst pair, N1N2, has two com 
ponents: the value of N1N2, and associated announce 
ment ID 70. In other words, rule 61 recursively calls 
another announcement rule in order to evaluate the data 
string. Similarly, the next pair of digits each have a 
value and an associated announcement string. 

Similar to English rule 61, American rule 63 is also 
shown in FIG. 7. However, note that the associated 
announcement IDs for each pair of digits is different. 
Consequently, American rule 63 will interpret the infor 
mation represented by each pair of digits differently 
than English rule 61. 
The associated announcement IDs for both English 

rule 61 and American rule 63 are shown in FIG. 8. In 
particular, announcement ID 70 is associated with inter 
preting an input string to determine the day, and an 
nouncement ID 80 is associated with interpreting an 
input string to determine the month. Thus, English rule 
61 parses, or evaluates, the input string as though the 
data was provided in a “day/month” format, while 
American rule 63 evaluates the input string as though 
the data was provided in a “month/day” format. 
As shown in FIG. 8, each set of rules 70 and 80 in 

cludes language, cultural, or market, speci?c rules. For 
example, set of rules 75, which is associated with setting 
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the day, further comprises English rule 76 and Ameri 
can rule 78. Since this particular example illustrates the 
interpretation of data entry in a situation where one user 
is in England and another in the United States, i.e., they 
speak the same language, it is assumed that each speci?c 
rule is identical. FIG. 9 shows the two constructions 
rules that are associated with interpreting the data en 
try. Each rule shown in FIG. 9 sets the corresponding 
system variable to the appropriate value. In other 
words, CPU 150 correctly parses the data input into the 
appropriate format, via English rule 61 or American 
rule 63, and the remaining construction rule merely 
assigns the pairs of digits to the appropriate system 
variable that represents the day and the month. Similar 
to the description above for a voice announcement, the 
evaluation of a particular rule returns a sequence of 
numbers. However, instead of using the sequence of 
numbers to retrieve a set of voice fragments, each num 
ber is used to represent the value for a system variable. 
This system variable is then checked by CPU 150 for 
any errors. For example, CPU 150 will check the value 
of the day variable from rules 76 and 78 to ensure that 
the proper number of days has been entered given the 
value of the month variable from rules 86 and 88, e.g., if 
it is November, are the number of days in the range of 
l to 30. 
The ?ow diagram shown in FIG. 10 is a representa 

tive method embodying the principles of the invention. 
As described above, it is assumed that a user connected 
via telephone line 109, enters a string of ?ve digits in 
order to enter information representative of the date 
into voice messaging system 300. The particular lan 
guage, culture, or market speci?c rule to use can be 
determined, a prior, in a number of ways, e.g., by the 
type of voice messaging service provided by voice mes 
saging system 300, by the location of the telephone line 
on which an incoming telephone call appears, by the 
system administration parameters that identify a partic— 
ular user with a particular language, culture, or market, 
etc. In this example, it is assumed, for simplicity, that for 
a telephone call on telephone line 109 CPU 150 must use 
an English rule to interpret input data. The input string 
of digits is received by CPU 150 from line interface 110 
(block 605). In order to interpret this data, CPU 150 
retrieves, i.e., reads from memory, the data announce 
ment ID identi?ed with this type of input data, i.e., 
ID=50 (block 610). CPU 150 then translates this num 
ber to identify the set of rules associated with this se 
mantic expression. As a result, as shown in FIG. 6, CPU 
150 translates the announcement ID 10 to identify set of 
rules 60. From this set of rules, each particular speci?c 
rule is associated with a given “offset” into the set of 
rules. In this example, as shown in FIG. 2, the English 
rule is the ?rst rule in the set of rules with a resulting 
offset that is de?ned as one, while an American rule is 
associated with an offset equal to three. Therefore, 
CPU 150 retrieves the ?rst rule, which is rule 61, from 
the set of rules 60 stored on system data base 280 (block 
615). Rule 61 is then processed by CPU 150 to interpret 
the input data string as a date, which uses an English 
format. Rule 61 is illustrated in FIG. 7. As can be seen 
from FIG. 7, rule 61 comprises VARIABLE informa 
tion. 

First, CPU 150 evaluates any construction rule that is 
present in the culture-speci?c rule (block 620). Here, 
since there is no construction rule, CPU 150 proceeds 
directly to the next step. 
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Second, CPU 150 evaluates any VARIABLE infor 

mation that is present in the speci?c rule (block 625). As 
mentioned above, each VARIABLE also has associated 
with it a data announcement ID, which in turn has an 
associated set of rules. A representative English rule for 
N1N2 is shown in FIG. 9 as rule 76. This rule comprises 
only a construction rule that assigns the value of N1N2 
to the variable day. Similarly, English rule 86 assigns 
the values of N3N4 to the variable month. 

Third, CPU 150 then performs an error check on the 
value of each of the variables, day and month, to ensure 
that the appropriate data is stored within the variable 
(block 630). If an error is detected, an error message, in 
this case an announcement, is played back to the user at 
telephone set 105 requesting them to reenter the data 
(block 635). If no error is detected, CPU 150 then stores 
the variable information in memory 160 (block 640). 

In accordance with a feature of the invention, the use 
of a semantic expression to represent a type of data 
entry allows the design of voice messaging system 300 
to be language, culture, or market segment independent. 
If a new language, culture, or market segment, needs to 
be supported, a representative speci?c rule merely 
needs to be added to the sets of rules stored on system 
data base 280. 

In the context of the ?ow diagram of the method 
shown in FIG. 10, the steps performed by CPU 150 are 
stored in memory 160, beginning at location n- l, and 
operated on, or executed, by CPU 150. For example, as 
described above, CPU 150 executes a program compris 
ing program data representative of block 610 at mem 
ory location n—1 and then executes program data rep 
resentative of block 615 at memory location 11, etc. As a 
result, FIG. 1 shows how the illustrative method of 
FIG. 10 is implemented in voice messaging processor 
100. 
The foregoing merely illustrates the principles of the 

invention and it will thus be appreciated that those 
skilled in the art will be able to devise numerous alterna 
tive arrangements which, although not explicitly de 
scribed herein, embody the principles of the invention 
and are within its spirit and scope. 
For example, although the above example illustrated 

the use of touchtones, any form of data entry can simi 
larly be used, like text input from a data terminal. Also, 
the above example illustrates the use of a VARIABLE 
rule that recursively calls a construction rule, however, 
instead of the use of a VARIABLE rule, a single con 
struction rule, which interprets the entire string of input 
data, can be used. Finally, the construction rules them 
selves can incorporate the error-checking. 

I claim: 
1. A voice messaging system comprising: 
receiving means for providing a string of input data; 
means for storing a set of announcements, each an 
nouncement represented by an identi?er, each 
identi?er associated with a plurality of rules, each 
rule associated with a format; and 

means for interpreting the string of input data to 
provide an output data string in a predetermined 
format by evaluating said string of input data in 
accordance with one of the plurality of rules asso 
ciated with said predetermined format; wherein at 
least one of the plurality of rules comprises a repre 
sentation of variable information and a construc 
tion rule, wherein the variable information includes 
an identi?er associated with another announce 
ment. 
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2. A voice messaging system for providing announce 

ments in a plurality of languages, the system compris 
mg: 
means for storing a set of announcements, the an 
nouncement set comprising a ?rst subset of an 
nouncements and a second subset of announce 
ments, where each announcement in the ?rst subset 
is represented by an identi?er, each identi?er asso 
ciated with a plurality of rules, each rule associated 
with a particular language for constructing said 
announcement, and where each announcement in 
the second subset is represented by an identi?er, 
each identi?er associated with a plurality of rules, 
each rule associated with a particular format for 
evaluating an input data string; 

means for storing a plurality of language speci?c data 
bases, each language speci?c data base comprising 
a plurality of language speci?c output information; 

means for providing an announcement, from the ?rst 
subset of announcements, to a user in a selected one 
of said plurality of languages by selecting ones of 
the plurality of language speci?c output informa 
tion from the respective language speci?c data base 
in accordance with the one of the plurality of rules 
associated with said selected language and said 
announcement; and 

means for interpreting an input data string from the 
user to provide an output data string in a particular 
format, the input data string associated with an 
announcement from the second subset of an 
nouncements and the output data string con 
structed in accordance with one of the plurality of 
rules associated with said particular format and 
said announcement taken from the second subset of 
announcements. 

3. The apparatus of claim 2 wherein the language 
speci?c output information is a language speci?c voice 
fragment and the means for providing an armouncement 
plays the plurality of language speci?c voice fragments 
to provide the announcement in the selected one of said 
languages to the user. 

4. The system of claim 3 wherein said voice frag 
ments are obtained from the data base of the selected 
language. 

5. The apparatus of claim 2 wherein at least one of the 
rules comprises a representation of a variable and a 
construction rule. 

6. A voice messaging system for providing announce 
ments in a plurality of languages, the system compris 
mg: 
means for storing the plurality of languages, each 

language comprising a plurality of voice fragments; 
second means for storing a ?rst set of voice an 
nouncements and a second set of data announce 
ments, where each voice announcement in the ?rst 
set is represented by an identi?er, each identi?er 
associated with a plurality of rules, each rule asso 
ciated with one of the plurality of languages, and 
where each data announcement in the second set is 
represented by an identi?er, each identi?er associ 
ated with a plurality of rules, each rule associated 
with one of a plurality of formats; 

means ?rst providing one of the voice announce 
ments to a user in a particular language by playing 
ones of the plurality of language speci?c voice 
fragments that are selected in accordance with the 
one of the plurality of rules associated with the 
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voice announcement in the particular language; 
and 

means for interpreting an input data string from the 
user to provide an output data string in a particular 
format by associating with the input data string a 
data announcement and then evaluating the input 
data string in accordance with the one of the plu 
rality of rules associated with the data announce 
ment and the particular format. 

7. The apparatus of claim 6 wherein at least one of the 
rules comprises a representation of a variable and a 
construction rule. 

8. Voice messaging apparatus comprising: 
receiving means to provide an input data string; 
means for storing a) a plurality of voice fragments in 

a ?rst language. and a plurality of ?rst language 
rules, each ?rst language rule associated with one 
of a plurality of voice announcements and includ 
ing a reference to ones of the plurality of voice 
fragments, and b) a plurality of data announce 
ments, each data announcement associated with a 
plurality of format rules, each format rule includ 
ing information for parsing an input data string; and 

processing means for a) providing a ?rst language 
speci?c output to a user and b) for storing an out 
put data string in a particular format; 

where the ?rst language speci?c output is representa 
tive of the plurality of voice fragments that are 
chosen in accordance with one of the plurality of 
?rst language rules associated with one of the plu 
rality of announcements, and where the input data 
string is associated with one of the plurality of data 
announcements and the output data string is con 
structed in accordance with the one of the plurality 
of format rules corresponding to said particular 
format taken from the associated data announce 
ment. 

9. A method for providing an output data string in a 
selected one of a plurality of formats, the method com 
prising the steps of: 

receiving an input data string; 
retrieving an announcement identi?er associated with 

an announcement from a data base: 
translating the announcement identi?er to retrieve a 

set of rules for the announcement from the data 
base, the set of rules comprising a plurality of rules, 
each one of the plurality of rules associated with a 
respective one of the plurality of formats; 

selecting one of the plurality of rules associated with 
the selected one of the plurality of formats; 

constructing the output data string in the selected one 
of the plurality of formats by formatting said input 
data string in accordance with the selected one of 
the plurality of rules: and 

storing the output data string in a memory location; 
wherein the selected one of the plurality of rules 
includes information representative of variable 
information and construction information and the 
variable information includes a second announce 
ment identi?er associated with a second announce 
ment. 

10. A method for use in a voice messaging system 
comprising the steps of: 

storing a set of voice announcements, each voice 
announcement represented by an identi?er, each 
identi?er associated with a plurality of rules, each 
rule associated with a language and including a 
representation of some of a plurality of voice frag 
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ments in the language, the plurality of rules repre 
senting a plurality of languages; 

storing a set of data announcements, each data an 
nouncement represented by an identi?er, each 
identi?er associated with a plurality of rules, each 
rule associated with a format; 

storing a plurality of language speci?c data bases, 
each language speci?c data base comprising the 
plurality of language speci?c voice fragments; 

selecting one of the set of voice announcements to 
provide as output to a user; 

selecting one of the plurality of languages; 
selecting one of the plurality of rules from the se 

lected one of the set of voice announcements as a 
function of the selected one of the plurality of lan 
guages; 

constructing a language specific voice announcement 
by providing the plurality of language speci?c 
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voice fragments that are selected in accordance 
with the selected one of the plurality of rules taken 
from said voice announcement; 

providing the language speci?c voice announcement 
to a user; 

receiving from the user an input data string; 
selecting one of the set of data announcements to 

interpret the input data string; 
selecting one of the plurality of formats; 
selecting one of the plurality of rules from the se 

lected one of the set of data announcements as a 
function of the selected one of the plurality of for 
mats; and 

storing an output data string that is constructed in 
accordance the selected one of the plurality of 
rules taken from said selected data announcement. 

* * * * * 


